This study measures the impacts of use of nutrition information and household socioeconomic characteristics on market participation and amount purchased of whole-fat and 10W-fat milks in the South. Data are from the 1987-88 Nationwide Food Consumption Survey, The results showed that use of nutrition information had little effect on purchase levels, but did affect market participation. Results suggest promotion of milk purchases on the basis of nutritional benefits through health professionals and product packaging are useful tools for the dairy industry to attract market participation. Results from Herrrnann, Stemgold, and Wariand's study showed that consumers with high levels of concern about fat and cholesterol intake were more likely to have switched from consuming whole-fat milk than those who did not have high levels of concern. If these concerns are great enough, a household may elect not to participate in the market for whole-fat milk regardless of relative prices or income levels. Hence, in this case, the decision to participate in the market for whole-fat milk maybe separate from the decision of how much to spend.
Household expenditure patterns on wholefat versus low-fat milks have changed markedly over the last several decades. Annual U.S, percapita consumption of whole-fat milk dropped from over 154 pounds in 1978 to less than 103 pounds in 1988. During this same time period, per capita consumption of low-fat milks increased by about 31 pounds (Putnam and Almshouse) . Results from past studies have suggested that factors such as an aging of the population, more concern about health and nutrition, increased incomes, and increased education levels have contributed to these changes (Haidacher, Blaylock, and Myers, Heien and Wessells (1988a), Heien and Wessells (1988b) , Smith, Herrrnann, and Warland, Jensen, Kesevan, and Johnson, Herrmann, Stemgold, and Warland) .
Results from Herrrnann, Stemgold, and Wariand's study showed that consumers with high levels of concern about fat and cholesterol intake were more likely to have switched from consuming whole-fat milk than those who did not have high levels of concern. If these concerns are great enough, a household may elect not to participate in the market for whole-fat milk regardless of relative prices or income levels. Hence, in this case, the decision to participate in the market for whole-fat milk maybe separate from the decision of how much to spend.
This study measures the impacts of use of nutrition information and household socioeconomic characteristics on market participation and amount purchased of whole-fat and low-fat milks in the South. Sources of nutrition information include information from health professionals, packaging or labels, and media sources. Three models (Cragg Market Participation, Tobit, and Complete Dominance) are examined to determine if use of nutrition information and household characteristic variables affect market participation differently than these variables affect amount purchased of each type of milk. The models are also examined to determine if lack of purchases solely represents nonparticipation in the market.
Studies by Boehm and Huang and Raunikar addressed the relationship between fluid milk consumption patterns in the South and household socioeconomic and demographic characteristics. However, these studies were conducted using data from the 1970s. Spending patterns on whole-fat and low-fat milk have changed since then. In the sample of households from the 1977-78 Nationwide Food Consumption Survey (NFCS) used by Huang and Raunikar, the number of households with expenditures on whole-fat milk was 4.2 times the number of households with expenditures on low-fat milk. In this study (with households from the 1987-88 NFCS), the number of households with purchases of whole-fat milk is only 1.7 times the number of households with purchases of low-fat milk.
The population of the South also underwent many changes during the decade between 1977-78 and 1987-88.1 The population grew from 69.8 million in 1977 to 83 million in 1987 (U.S. Bureau of the Census). The South experienced positive net migration while other regions experienced negative net migration. For example, in 1987 alone, the net migration was 4 million. The characteristics of the population have changed: the proportion of the population comprised by whites is declining, the average size of household declined from nearly 2.9 persons to less than 2.7 persons, and the population is aging.
In the sample used by Huang and Raunikar, 76 percent of households which purchased whole-fat milk were white households and 89 percent of those purchasing low-fat milk were white households. In the sample used in this study, about 68 percent of households purchasing whole-fat milk are white, and about 88 percent of households purchasing low-fat milk are white.2 [n Huang and Raunikar' sample, incomes of households purchasing whole-fat milk were almost 78 percent of those purchasing low-fat milk. In the sample used in this study, incomes of households purchasing whole-fat milk are less than 72 percent of those purchasing low-fat milk.
Boehm's study only included consuming households, The study by Huang and Raunikar used the Tobit specification which does not allow market participation and purchase level decisions to differ. This means that the studies by Boehm and Huang and Raunikar did not consider the possibility that some households may not purchase milk regardless of price and income changes or that factors affecting the market participation decision by households might differ from those affecting the purchase level decision. The effects of nutrition awareness on milk purchase patterns in the region were also not addressed in the studies cited.
Several studies have compared the Tobit model with more flexible specifications including the Cragg Market Participation Model (Haines, Guilkey, and Popkin, Blisard and Blaylock, Blaylock and Blisard, and Gould) and Heckman Models, such as the Complete Dominance Model (Blaylock and Blisard) . Market participation models allow the decision of whether to participate in a market to differ from the purchase or consumption level decision. Therefore, zero household purchases on milk could represent either the decision by a household not to participate in the market or a market participant at a comer solution (zero purchases due to income levels or relative prices). The Tobit model assumes that everyone is a market participant and, hence, does not allow for separate market participation and consumption level decisions, Zero purchases are due solely to standard comer solutions. The Complete Dominance Model assumes once a household decides to participate in the market, it will have positive purchase levels. Therefore, zero purchases solely represent lack of participation in the market and do not represent standard comer solutions.
The Complete Dominance model is more plausible when factors such health considerations have a marked effect on dividing the market between participants and nonparticipants.
The remainder of this paper is as follows. The Method of Analysis section presents the likelihood functions in logarithmic form from the Cragg Market Participation Model (CMP), Tobit Model, and Complete Dominance Model(CD) and shows how the three models are related, The Data section discusses the NFCS sample and the variables included in the models. In the Results section, likelihood ratio tests used in selecting a model specification for each type of milk are presented. Parameter estimates from the three model specifications are presented for purposes of comparison. Using the estimates from the selected models, twoprofile households preformulated. The effects of nutrition information use on purchase patterns for the two profile households are then projected. The Conclusions section discusses the implications of the results for policymakers, providers of nutritional information, and the dairy industry.
Method of Analysis
The CMP model is the most general of the three models since it allows zero to represent either lack of market participation or a standard corner solution. The Tobit and CD models are restricted versions of the CMP model. The logarithmic form of the likelihood function for the CMP model is:
where Y, is household i's amount purchased per person of whole-fat or low-fat milk, ml is the cumulative probability of market participation, @2 is the cumulative probability of nonzero purchases given market participation, o is the standard error of amount purchased, X, and Z, are socioeconomic variables explaining amount purchased and market participation, respectively The variables explaining amount purchased (X) may or may not be the same as the variables explaining market participation (Z).
The~and ei are parameters associated with purchase level and market participation, respectively.
If all consumers are assumed to be market participants, then the probability of market participation is one, that is, cD,= 1. In this case, the log likelihood function from equation (1) collapses to the log likelihood function for the Tobit model, so that:
Equation (2) implies that all zero purchases must represent corner solutions, thus, everyone is assumed to be a market participant.
Alternatively, if the zero purchases solely represent nonparticipation in the market, then the probability of nonzero purchases given market participation is one or @2 = 1. In this case, equation (1) collapses to the log likelihood function for the CD model, which is:
Equation (3) implies that everyone who is a market participant has positive purchase levels of the product.
Since the market participation and purchase level decisions differ and all zeroes represent nonparticipation, the log likelihood function of the CD Model is a combination of the probit log likelihood and the log likelihood for regression on the nonzero observations. Since (2) and (3) are restricted specifications of(l), likelihood ratio tests for model specification can be conducted.
The probabilities of market participation and nonzero purchases, as well as conditional and unconditional means, can be calculated from the three models. For purposes of brevity, formulas for these measures are presented in table 1. From table 1, it can be seen that the probability of nonzero purchases is a combination of the probability of market participation and the probability of not being at a standard corner solution (nonzero purchases given market participation).
Note that the probability of market participation is assumed to be one in the Tobit model. The probability of nonzero purchases given market participation is assumed to be one in the CD model. The conditional mean is the mean of amount purchased for purchasing Since the CD model assumes that all zeroes represent nonparticipation, the conditional mean is calculated with~'X, from OLS using only purchasing households. The unconditional mean includes all households and is the conditional mean multiplied by the probability of nonzero purchases.
Data
The data are from the household component of the 1987-88 NFCS conducted by the Human Nutrition Information Service, United States Department of Agriculture. The data were collected from April 1987 through August 1988. Memory recall of the kind, quantity, and cost of foods and beverages used in the household during the seven days prior to the interview were recorded, As part of the NFCS, respondents were also asked to indicate sources from which they had obtained nutrition information during the year prior to their participation in th'e survey.
Potential sources include health professionals, food packages or labeling, and media sources (See table 2). Specific types of information respondents obtained from these sources were not recorded as part of the survey, Total households responding to the survey were 4,495. This comprised a 38 percent response rate to the survey. Due to the low response, how representative the sample is of the U.S. population has been questioned (Nayga and Capps, GAO). Despite possible sampling problems, the NFCS still represents a comprehensive source of information regarding household characteristics and consumption and patterns, Of the total sample, 1567 households were from the South.
For the purposes of this study, households which did not have at least one member of the household consuming ten or more adjusted meals during the survey week were deleted. Adjusted meals are the number of meals and meal equivalents. Meals eaten away-from-home, skipped meals, and snacks that might substitute for meals are adjusted to a 21 meals per week basis. Households with incomplete records were also deleted from the sample. The total usable sample for the South was 1,430 households, A listing of the specific variables used in the models and their descriptions are presented in table 2.
As shown in table 3, 34,9 percent of households in the sample have purchases of low-fat milk, while 60.7 percent have purchases of wholefat milk. Only about 4 percent of the sample have purchases of types of milk. The sample means in table 3 reflect differences in the compositions of households with purchases of whole-fat versus lowfat milks. Households with low-fat milk purchases have higher incomes than those without purchases. In contrast, households with whole-fat milk purchases have lower incomes than households without purchases. Differences in urbanization and regional location can be seen between purchasing and non-purchasing households. The age structures of households also differ between purchasing and non-purchasing households. For example, a higher beoks during the year previous to the survey interview, O otherwise MEDIA a The omitted region in Weat South Central (Arkansas, Louisiana, Oldahoma and Texas). b The food manager k the person primarily reapensible for planning meals. If the meal planner is the female head of household or the female head and someene else, then the female head is assumed to be the food manager. If the meal planner is the male head of household and someone elase (exelusive of the female head), the male head is assumed to be the food manager.
proportion of households which purchase low-fat milks have older adults present (67,5 percent) and do not have children present (70.0) than do households with zero purchases (61.4 percent and 59.8 percent, respectively). The opposite is true for the age structures when compared across whole-fat milk purchase patterns. The race composition and education levels of the household food managers also differ by milk purchase patterns. As shown in table 3, a higher percentage of households with whole-fat purchases have black food managers than do nonpurchasing households, The opposite is true across low-fat purchase patterns. Education levels of food managers are higher among households with low-fat purchases than nonpurchasing households and are lower among households with whole-fat purchases than those without purchases. A slightly lower proportion of households with whole-fat purchases have female food managers than nonpurchasing households.
Of the three types of sources of nutrition information examined, health professionals, packaging, or media sources, the most commonly used type is media sources (including advertising or programs on radio or television or printed materials in magazines, books, or newspapers). However, use of nutrition information differs by purchase patterns on fluid milk. Higher percentages of households with low-fat purchases use nutrition information from one or more of the three sources than do households without low-fat purchases, In contrast, lower percentages of households with whole-fat purchases use nutrition information from one or more of the three sources than do households without whole-fat purchases.
Results
The discussion of results is divided into three subsections. First, the results from the models are compared in order to select a model specification for each type of milk. The estimated parameters from the CD, Tobit, and CMP models of whole-fat milk purchases are shown in table 4.
Estimates from the models of low-fat milk purchases are displayed in table 5. Second, the coefficients from the model specification selected for each type of milk are discussed in further detail. Third, the estimated coefficients are used in formulating two household profiles. The effects of use of nutrition information on the probability of market participation, probability of nonzero purchases and amount purchased are projected for the two household profiles (table 6).
For both types of milk, the log-likelihood of the CMP Model is smaller in magnitude than the log-likelihood of the Tobit or CD models. The likelihood ratio statistics comparing the CMP model against the Tobit and CD models for whole-fat milk purchases are 110.06 and 214.06 ( J. Ag~and Applied Econ., December 1995 (table 5) . The critical value ofX 2(15 df)a.~~equals 25.0. Hence, the null hypotheses that consumers are market participants (Tobit) and that all participants have nonzero purchases (CD) are rejected in favor of the CMP for both whole-fat and low-fat milk purchases.
Several of the estimated parameters in the purchase level portions of the CMP and CD models conflict in sign with those from the Tobit models. These conflicting results may reflect the Tobit model's inability to separate market participation and purchase level effects, The effects of presence of children and young adults in the models of whole-fat milk purchases provide an example. As shown in table 4, the coefficients carry opposite signs between the purchase level portion of the CMP model and the Tobit model. The coefficients on children and young adults have positive signs in the market participation portion of the CMP and CD models. Also race is insignificant in the Tobit model, but is negative and significant in the purchase level portion of the CMP model. However, race is significant and positive in the market participation portion of the CMP model. The effects of food managers' gender and education in the models of low-fat milk purchases provide two additional examples (table 5) .
Given the results from the likelihood ratio tests, the remaining discussion of the models focuses on the estimated coefficients from the CMP models. Income is not found to significantly affect whole-fat milk purchases. However, income has a significantly positive effect on market participation for low-fat milk.
No significant effects of urbanization on whole-fat or low-fat milk purchases are found. The presence of children, teens, or young adults has a positive effect on market participation for whole-fat milk, but a negative effect on purchase levels (children or young adults). Age structure of the household does not significantly affect market participation for low-fat milk, The presence of a black food manager positively affects market participation for whole-fat milk, but negatively affects amount purchased, The presence of a black food manager has negative effects on market participation and amount purchased of low-fat milk. The food manager's education level negatively affects market participation for whole-fat milk and positively affects market participation for low-fat milk.
Most of the effects of household and food manager characteristics found in this study are similar to those found in the studies by Huang and Raunikar and Boehm. One conflicting result is the effect of race on whole-fat milk purchases. Results from the previous studies showed that presence of a nonwhite race in the household had a negative effect on both whole-fat and low-fat milk expenditures (or consumption). The results from this study show that the effects differ in sign for market participation versus amount purchased among market participants. Also, unlike Boehm's and Huang and Raunikar's studies, the results from this study indicate whether a characteristic affected market participation, amount purchased, or both, For example, while the effects of education level on expenditures or consumption were examined in the aforementioned studies, market participation effects could not be discerned from expenditure level effects. The results from this study show that education has a significant effect on market participation, but little effect on amount purchased among market participants.
As displayed in tables 4 and 5, the coefficients on the nutrition use variables are all insignificant in the purchase level portions of the models. However, use of nutrition information from health professionals has a significant effect on market participation for whole-fat and low-fat milks. Use of nutrition information from health professionals negatively affects the probability of market participation for whole-fat miIk and positively affects probability of market participation for low-fat milk. Use of nutrition information from food packages or Iabelling also has a positive influence on market participation for low-fat milk. Use of nutrition information from media sources does not significantly influence market participation for either type of milk.
The results in table 4 indicate that households most likely to be market participants for whole-fat milk are those located in the West South Central region, with children, teens, and adults less than forty years old present, with black food managers, with food managers of a low education level, and that do not use nutrition information from health professionals, The results in table 5 suggest that households most likely to be market participants for low-fat milk are those with high incomes, located in the East South Central region, with nonblack food managers, with food managers of a high education level, with female food managers, and that use nutrition information from health professionals and from food packaging.
The effects of using nutrition information from health professionals and packaging are examined for two household profiles.3 Given that use of nutrition information primarily affects market participation, not amount purchased, characteristics of the two household profiles are based on their effects on market participation. The profiles are formulated to give contrasting probabilities of market participation. Therefore, the effects of use of nutrition information in households with a low probability of market participation (due to household characteristics) can be compared with the effects in households with a high probability of market participation.
The characteristics of the Profile 1 household are selected such that this household is more likely to be a market participant for whole-fat milk than the Profile 2 household. The characteristics of the Profile 2 household are selected so that this household is more likely to be a market participant for low-fat milk than the Profile 1 household. The Profile 1 household is assumed to have an income of $6,000 per person per year, to be located in a nonrural area of the West South Central region, with children, teens, young adults, and older adults present. The Profile 1 household has a black person managing the household food supplies. The household food manager has a high school education ( 12 years) and is male. The Profile 2 household has an income of $20,000 per person per year, is located in a nonrural area of the East South Central region, has no children, teens, or young adults present, but does include adults over 40. The person managing the food supply is a race other than black, has some postgraduate college education (18 years of education total), and is female. In the two base profiles, only nutrition information from media sources is assumed to be used. Predicted values for the two base households are presented in the upper portion of table 6.
The predictions in table 6 show the effects of differing household profiles on market participation and amount purchased. For whole-fat milk, the Profile 1 household has a predicted probability of market participation of 0.9975 and a predicted overall probability of nonzero purchases of 0.8252. In contrast, the Profile 2 household only has a projected 28 percent chance of participating in the market for whole-fat milk and a 22 percent chance of nonzero purchases. For low-fat milk, the Profile 1 household has less than a 12 percent chance of market participation and only an 8 percent chance of nonzero purchases, However, the Profile 2 household has a 71 percent chance of nonzero purchases of low-fat milk. The Profile 1 household is projected to consume 2.7832 pounds more whole-fat milk per person than the Profile 2 household, For low-fat milk, there is a 3.4119 pounds per person difference in purchases between the Profile 2 household and the Profile 1 household,
In the lower portion of table 6, predictions for the two households are shown given use of nutrition information from health professionals and from packaging. IJse of nutrition information from health professionals and packaging sources increases purchases of low-fat milk and decreases purchases of whole-fat milk. However, the magnitude of the changes are quite different between the Profile I and Profile 2 households, The probability y of market participation for low-fat milk by the Profile 1 household increases from O.1163 to 0.3437, while the probability of participation by the Profile 2 household increases from 0.8891 to 0,9779. For the Profile 1 household, unconditional purchases of lowfat milk increase from .3686 pounds to 1.0926, almost a 200 percent increase. Unconditional purchases by the Profile 2 household increase by around 10 percent. Use of nutrition information decreases the probability of market participation for whole-fat milk only slightly in the Profile 1 household, However, for the Profile 2 household, the probability drops from 0,2774 to 0.1608, For the Profile 1 household, unconditional purchases of whole-fat milk drop from 3.7148 pounds to 3.2513 pounds per person, a decrease of about 12 percent. For the Profile 2 household, the decrease in purchases is around 49 percent.
Note that if the Tobit model had been used in generating the predicted probabilities, a market participation probability of one would have been assumed. This assumption is quite different from the Profile 1 household's probability of market participation for low-fat milk. If the CD model had been used to predict the probabilities, the probability of nonzero purchases given market participation would have been assumed to be one. All of the projected values for whole or low-fat milks are below .83.
Conclusions
Rejection of the Tobit versus the CMP models for whole-fat milk and low-fat milk purchases suggests that the decision of whether to participate in the market is separate from the purchase level decision by participating households. Zero purchases of whole-fat milks may reflect attitudes about health concerns regarding intake of fat and cholesterol. The signs and significance of parameters on education and use of nutrition information in the CMP model tend to support this hypothesis. However, because the CD model was rejected, zero purchases do not solely represent nonparticipation in the market.
While past studies have examined consumption or expenditures on milk in the region, these studies were did not address the market participation decision separately from the decision regarding the amount purchased. This limited the ability of these studies to identifi how household characteristics affect consumption or expenditures. Many of the household characteristics had significant effects in the market participation portion of the models, but not the purchase level portion (and vice versa), and in some cases the effects of household characteristics were opposite in sign across the two portions of the CMP models. If the market participation decisions and purchase level decisions had not been allowed to differ, as with the Tobit model, this would have produced biased estimates.
Furthermore, the effects of use of nutrition information on milk purchases were not examined in past studies. With increased interest in health and nutrition among consumers, identi&ing how nutrition information affects milk purchases is of importance,
The results suggest that nutrition information contained in television or radio programming or in magazines, newspapers, or books has little influence on amount purchased for whole-fat or low-fat milks. A possible interpretation of this result is that media sources of nutrition information are not very effective at altering milk purchase patterns. Use of nutrition information from health professionals, such as physicians, dietitians, or extension personnel have significant effects on market participation for both types of milk. This type of nutrition information lowers market participation for whole-fat milk, but increases market participation for low-fat milk. The results also suggest that packaging or labeling may provide an effective source of information for influencing consumers to purchase low-fat milk. Although use of nutrition information did effect market participation, it had no significant effect on amount purchased. Therefore, nutrition information may be useful in altering market participation, but it has little influence on the amount that participating consumers purchase.
An important caveat should be made in interpreting the nutrition information results. Use of nutrition information from sources where the costs of the information search may be relatively high (i.e. visiting a physician or taking time to read many food labels during a shopping trip) have significant effects. Nutrition information from media sources, which are often more readily obtained (i.e. watching a television advertisement) do not have significant effects. This implies that the findings could reflect consumers' attitudes toward nutrition rather than effectiveness of the various types of nutrition information.
For example, it is likely that individuals using nutrition information from health professionals have made a concerted effort to obtain the information or have received advice due to a particular health concern.
Therefore, these individuals may view themselves or other household members as being at a high risk for health problems due to poor nutrition habits. Similarly, those food managers who take time to read food packages or References labels for nutrition information may be those who are most concerned about lowering fat intake while maintaining adequate calcium intake.
Large differences in projected effects of use nutrition information across the two household profiles suggest targeting of nutrition information programs.
The projections show that nutrition information programs would have a greater impact on increasing market participation for low-fat milk in households with the characteristics of Profile 1 than on those of Profile 2. However, nutrition information programs would have a greater impact on decreasing market participation for whole-fat milk in households with the characteristics of Profile 2 than on those of Profile 1. One possible explanation for this result may be the strong positive effects of the presence of children and teens on market participation for whole-fat milk. Consumption of whole-fat milk is still otlen recommended for young children. Notably, the Profile 2 household did not have children or teens present, but did have older adults present.
The results suggest promotion of milk purchases on the basis of nutritional benefits through health professionals and product packaging are useful tools for the dairy industry to attract market participation. Among households that are not likely to be market participants for low-fat milk, use of nutritional information does little to decrease purchases of whole-fat milk, but results in large increases in purchases of low-fat milk, Hence, promotional campaigns might be targeted toward demographic groups that are not already likely to be market participants for low-fat milk, These households include those located in the West South Central region, with low incomes, with food managers with low education levels, with black food managers, or with male food managers,
